Starting from predictive relativistic mechanics we develop a classical relativistic statistical mechanics. For a system of N particles, the basic distribution function depends, in addition to the 6 N coordinates and velocities, on N times, instead of a single one as in the usual statistical mechanics. This generalized distribution function obeys N (instead of 1) continuity equations, which give rise to N Liouville equations in the case of a dilute plasma (i.e., to lowest, nonzero order in the charges). Hence, the Bogoliubov-Born-Green-Kirkwood-Yvon hierarchy for the reduced generalized distribution functions is derived. A relativistic Vlasov equation is obtained in this way. Thermal equilibrium is then considered for a dilute plasma. The calculation is explicitly worked out for a weakly relativistic plasma, up to order 1/c', and known results are recovered.
I. INTRODUCTION we must have the integrability conditions
The lack of a classical relativistic theory of interacting particles for many years has had as a consequence that a satisfactory classical relativistic statistical mechanics does not exist at present. This situation has been emphasized by Havas. '
Nevertheless, in the last few years a consistent framework for classical relativistic systems of interacting particles has been developed. The original work is in Refs. 2-5, and in Ref. 4 this new framework has been called "predictive relativistic mechanics" (PRM).
PRM is a "Newtonian type" theory of the classical N-particle. interaction in Minkowski space M4. By Newtonian type it is meant that the dynamics of the system is governed by a system of secondorder ordinary differential equations. It can be formulated in a three-dimensional. formalism as well as in a manifestly covariant formalism.
The fundamental facts of the latter approach" are as follows: consider a system of N classical pointlike interacting particles in M4. Let x, be the four-position of particle a (a, b, . . . =1, . . . , &) and let s, be its proper time. Then PRM states that the dynamics of the system is governed by a system of ordinary differential equations of the form u, = '-, d ' =$, (X~, u~) (,P, . . . =0, 1, 2, 3), (1) that is, u, is the four-velocity and $~is the fouracceleration of particle g, which depends on the four-positions and four-velocities of all particles. Now 
(u, f) =q, zu, )~, =0.
Equations (3) 
II. THE GENERALIZED DISTRIBUTION FUNCTION AND THE CONTINUITY EQUATIONS
We now consider a relativistic macroscopic system of N classical particles which are interacting among themselves, with or without an external field, in the framework of the PRM. Let us define its "generalized distribution function" P(t"x"u"t"x"u". . . ) = F(t,, x,, u) (u, is t-he three-vector consisting of the space components of u, '} as the probability density of finding particle 
Here e"e, are the charges of particles g and 0,
, is the mass of particle g& and 8" is the func- For x"we ha e x"=x, -x, , and (u, u,}, (x"u,), (x"u,}, and x"' mean four-scalar products. In a completely ionized plasma, which is dilute enough, because of the long-range character of the interaction, the term ps)"sBF")/Bu" in Eq. (29) is small compared with the large collective effect represented by the integral term. Of course, this is only true as long as s«N. Then, accord- ing to what is done in the nonrelativistic case" we set, whatever particles 1,2, 3 are,
e' =-e '=e ' (41) satisfies Eqs. (38) and (39) to first order in 1/c. In Eqs. (40) and (41) (39) with E") given by Eq. (37).
One can be convinced of.the existence of solutions of Eqs. (38) and (39) 
